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82 SOLUTIONS OF PROBLEMS. 

z 2 + (2 + a cos a) 2 = a 2 , 



Va 2 - z 2 - a . 



The element of length of the arc is is = adz/^a 2 — z 2 , and the required surface 

S = f 2ir»fe = 2t P Sm " (V^T 2 - a cos a) , adz 
J Jo Va 2 - z 2 

f (• dz "I" sin a 

= 2ira z — a cos a / , 

L J -via 2 -z 2 Jo 

[/ z \ a sin a "I 

Sin a — COS a ( sin -1 - 1 = 2ira 2 (sin a — a COS a). 

If a = x/2, S = 2«z 2 , as it should be. 

The object of the choice of coordinate axes as assigned in the statement of the problem is 
not evident. 

The volume is 

c r a sin ° , 

V = tt J x 2 dz = t J (w - z 2 — a cos a)Hz 

[/ 2 • a 2 z \ ~\a sin a 

a 2 (l + cos 2 a)z - iz* - 2a cos a f | Va 2 - z 2 + |- sin" 1 - J 

= jra{K2a 2 + a 2 cos 2 a) sin a — aa-a cos a} 

/ 2a 2 + c 2 . \ 

= jra I — s sm a — aa-c 1 , c = a cos a. 

If c = 0, V = fira 3 , as it should be. 

431 (Calculus). Proposed by J. W. LASLET, University of North Carolina. 

Explain Bertrand's fallacy: 

f".c=l />y=l x 2 ii 2 py=l /•*=! r 2 5/2 



r =1 r**^uL ivdx _ p =l r= 

J»=0 Jy=0 (x 2 + y2)l ayaJ > Jy=0 J *=0 



(S 2 + y 2 ) 2 ^^ Jy=0 J«=0 (a;2 + y2)2 
4l = - Jtt, 1 = — 1. 

Solution by Hoeace Olson, Chicago, Illinois. 

There is a theorem that the order of integration of a double integral may be reversed if the 
integrand is continuous in both variables within the region of integration. The integrand in this 
fallacy is discontinuous at (x = 0, y = 0). Therefore, the theorem does not justify the reversal 
of the order of integration. 

341 (Mechanics). Proposed by PAUL CAPBON, U. S. Naval Academy. 

A pole / feet long, with one end on the ground, touches the top of a wall a feet high and slides 
in a vertical plane perpendicular to the wall. Show that its instantaneous center of rotation is 
at the intersection of the vertical where it touches the ground with the perpendicular to its axis 
where it touches the wall, and that the locus of this center is a parabola having the latus rectum a. 

Solution bt S. W. Reaves, University of Oklahoma. 

Let T be the point at the top of the wall and O the point on the ground through which the 
pole passes at some given instant. Let O be the point on the ground in the same vertical line with 
T, and let be the angle TGO. 

The direction of motion of any point is clearly at right angles to the line joining that point 
to the instantaneous center of rotation. (See Ziwet, Theoretical Mechanics, Art. 23; Demartres, 
Cours de GiomUrie infinite'simale, Art. 20.) Hence, if the direction of motion of a point be known, 
the instantaneous center C must lie on the normal at the point to the direction of motion. 



